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INTRODUCTION

This reports presents pertinent details associated with 1990 Trip. 1. Included in the report are a
summary of the trip logistics, personnel and research schedule, data collected, problems encountered,
pertinent observations and recommendations. Most information is presented in a tabular format to
provide a quick synopsis of pertinent trip details and results.

LOGISTICS, RESEARCH SCHEDULE AND PERSONNEL

Table 1 presents a summary of logistics and the research schedule for 1990, Trip 1. Table 2 presents
personnel who were present or participated in research activities for 1990, Trip 1. AGFD personnel
were generally involved with separate, concurrent research activities during the trip.

DATA COLLECTED

Table 3 presents a summary of gear types used, sampling effort and fish captured by gear type for
1990, Trip 1. Table 4 is a summary of all humpback chubs handled during 1990, Trip 1. Table 5
presents information on all humpback chubs radio-tagged during 1990, Trip 1.

Humpback Chubs Captured

A total of 45 humpback chub were handled during 1990, Trip 1. Data were collected on all of these
fish with the exception of two adults that escaped as nets were being pulled into the boat. One
additional adult humpback chub was trammel netted by AGFD in a backwater at RM 60.2. This fish
was a recapture bearing PITTAG # 7F7TF456E36 (fish was originally tagged by AGFD). The fish was
processed and photographed by BIO/WEST for meristic information and released at RM 61.2

Five of the 43 humpback chubs processed by BIO/WEST were recaptures, bearing either Carlin or
Floy tags. Recapture information, including tag type, color and number is presented in Table 4. All
Floy tags and Carlin dangler tags were removed from recaptured fish and the fish were equipped with
a PITTAG for future identification. Tags removed by BIO/WEST will be returned to AGFD with
associated information for each fish. '

Radiotelemetry

Ten humpback chubs were implanted with radio transmitters during 1990, Trip 1. All tags were
implanted without complications and the fish were vigorous and in good condition at the time of
release. All 10 fish were relocated and observed at least once following release, and showed no signs
of aberrant behavior. All fish were actively moving both vertically and longitudinally and were judged
to be showing no ill effects from implantation.



RESEARCH ACTIVITIES
DATE RM LOCATION T&R! FS TE HQ
10/15 26.2 | TIGER WASH X
10/16 61.2 LCR X X X
10/17 61.2 LCR X X
10/18 61.2 LCR X X
10/19 65.4 LAVA CANYON X X X
10/20 65.4 LAVA CANYON X X
10/21 65.4 LAVA CANYON X X
10/22 71.0 CARDENAS CREEK X X
10/23 93.5 MONUMENT CREEK X
10/24 1345 | BONITA CREEK X
10/25 179.7 | LOWER LAVA FALLS X
10/26 2245 | NEAR DIAMOND CR X
10/27 225.8 | DIAMOND CREEK X

" T&R = Travel and Reconnaissance
FS = Fish Sampling

TE = Telemetry

HQ = Habitat Quantification




Table 2. Personnel Participating in Trip #1,1990.

PERSONNEL AFFILIATION DATES : COMMENTS
W. Masslich B/W 10/15-10/20 Out Tanner Trail
L. Crist B/W 10/15-10/26
B. Leibfried B/W 10/15-10/27
R. VanHaverbeke B/W 10/15-10/27
H. Yard B/W 10/15-10/27
G. Williams B/W 10/15-10/26
G. Doster B/W 10/19-10/20 In/Out Tanner Trail
M. Yard GCES 10/15-10/20
D. Wegner GCES 10/19-10/21 Out Tanner Trail
D. Kubly AGFD 10/15-10/21 Out Tanner Trail
R. Clarkson AGFD 10/15-10/27
B. Bagley AGFD 10/15-10/27
B. Davis CREDA 10/15-10/27
B. Durker OARS 10/15-10/27
J. Brown OARS 10/15-10/27
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L. Gear Types
EL = Electrofishing
TL = 75’x6’x1%2"x12" trammel net
TK = 75’x5’x1"x12" trammel net
GM = 10x6’x2" gill net
GP = 100’x6’x1%2" gill net
GX = 100, 2" to 2" @ 2 increment, experiment gill net

2. A = Adult
J = Juvenile
Y = Young of year
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OBSERVATIONS
All chubs handled appeared robust, vigorous and in good condition.

A significant number of rainbow trout handled were emaciated to varying degrees and generally
appeared in poor to fair condition.

Under stable 8000 cfs flows in October, netting with gill and trammel nets provides an effective
means of collecting adult and large juvenile humpback chubs in the main stem Colorado River
near the confluence of the Little Colorado River.

Under clear water conditions, most humpback chubs were captured during the nocturnal period,
beginning approximately 2 hours following sunset. This trend was consistent for electrofishing
and netting during Trip 1.

Under turbid conditions, humpback chubs were captured during the diurnal period, indicating
possible increased activity during higher turbidity.

Limited contacts with recently radio-tagged fish suggested that the fish move to deeper places
in the river channel during the day light period in clear water. Radio telemetry information also
indicated that the fish move higher in the water column in the nocturnal period and during
higher turbidity.

Juvenile humpback chubs were only captured below the confluence of the Little Colorado River.
All humpback chubs captured above the confluence of the Little Colorado River were adults.

All radio-tagged fish were located following release and appeared active within proximity of
release point.



PROBLEMS ENCOUNTERED

Compilation of extensive meristic data required that humpback chub be held for excessive
periods of time, resulting in additional stress to the fish.

Errant radio transmissions within the vicinity of the confluence of the Little Colorado River,
intermittently jammed frequencies within the working range of radio transmitters used in this
study. Frequencies affected include: 40.690; 40.700 - 40.740. Source of transmissions are
unknown at this time.

Damage to outboard motors occurred during navigation of whitewater sections within the study
area. One outboard motor was completely disabled and one sustained slight damage to lower
unit.

Extensive night work associated with the nocturnal activity of the humpback chubs during Trip
1 created minor problems associated with adequate marginal lighting for work and photography.

Use of only one 37’ support raft resulted in: 1) overloading of support boat; 2) the need to use
the sportboats to transport gear rather that piggy-backing the sportboats to the study location
and; 3) inefficient rigging and de-rigging.

Potential duplication of sampling of backwaters during future Trips could adversely affect the
research efforts of AGFD.

Collection of general water quality parameters associated with individual humpback chub

captures was inefficient and unnecessary due to the stable nature of water quality in the main
stem Colorado during Trip 1.

10



RECOMMENDATIONS

Reduce meristic data collection effort. We recommend subsampling 20% of humpback chubs
captured for meristic data collection, not including radio-tagged fish.

Schedule and conduct a meeting of all researchers involved with humpback chub or aquatic
research activities in the Grand Canyon. The main objectives of the meeting would be to
coordinate research activities, information exchange and to reduce duplication of effort or
unnecessary handling of the fish.

Research activities for the inner gorge river reach (Reach 2) should be initiated below
Sockdolager Rapid (RM 79) to avoid running research vessels through both Hance and
Sockdolager Rapids. This would reduce the sampling reach by only 1.3 miles and significantly
reduce safety hazards and potential equipment loss due to the difficult nature of the two rapids.
Inner gorge research activities would not be adversely affected since habitat in this reach is
similar to that found below Sockdolager Rapid.

Adequate support boats should be made available to piggy-back research vessels to their
respective study areas. This would increase safety, decrease potential for equipment damage
or loss and reduce the impacts of motoring research vessels in the Canyon, particularly during
non-motorized season.

Due to the temporal and spacial consistency in water quality, data should be collected and logged
at given times each day at a specified location or locations, rather than taken at each point that
a humpback chub is collected. Water quality sampling stations would be determined for each
base camp and will account for the influence of tributaries. In addition to regular water quality
observations, supplemental water quality data would be collected if deemed necessary, i.e. if
significant changes in turbidity are noted.

Belknap’s Grand Canyon River Guide, instead of Steven’s guide, should be used for all
BIO/WEST research activities beginning 1990, Trip 2. Topographic detail presented in Belknap’s
guide allows for more precision in determining "on ground’ locations associated with fish sampling
and telemetry work.

We recommend that 10 humpback chubs be implanted during 1990, Trip 2 in November. This
would increase the opportunity to test the viability of radiotelemetry early in the project.
Additionally, with the stable 11,000 cfs flows that are anticipated during the 1990, Trip 3
(December), additional radiotagged fish would increase our ability to gather information on
humpback chub behavior under stable flows that could be used as a baseline for comparison
under fluctuating conditions.

11



| APPENDIX A
DATA SHEETS FOR 1990, TRIP 1
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INTRODUCTION

This report presents pertinent details associated with Trip #2, 1990. Included in the report are a
summary of trip logistics, research schedule, personnel, data collected, observations, problems
encountered and recommendations. Most information is presented in tabular format to provide a
quick synopsis of pertinent trip details and results.

LOGISTICS, RESEARCH SCHEDULE AND PERSONNEL

Table 1 presents a summary of camp locations and research activities for Trip #2, 1990. Table 2 is
a list of personnel on the trip as well as their affiliation.

DATA COLLECTED

Table 3 presents a summary of fish species captured by gear type and reach for Trip #2, 1990. Table
4 is a summary of all humpback chubs handled during the trip. Table 5a presents information on all
humpback chubs radiotagged during Trip #1, 1990, while Table 5Sb presents information on all
radiotagged chubs for Trip #2, 1990.

Humpback Chubs Captured

A total of 49 humpback chub were handled during Trip #2, 1990. Ten of the 49 humpback chubs
processed were recaptures; 5 had either red, yellow or orange Carlin tags. Recapture information,
including tag type, color and number is presented in Table 4. All Carlin dangler tags were removed
from recaptured fish and the fish were equipped with a PIT tag for future identification. Tags
removed by BIO/WEST will be returned to Arizona Game and Fish Department (AGFD) with
associated information for each fish. One radiotagged chub (TL=407 mm, WT=825 g) was
inadvertently released without a PIT tag.

Radiotelemetry

Seven humpback chubs were implanted with radio transmitters during Trip #2, 1990. All tags were
implanted without complications and the fish were vigorous and in good condition at the time of
release. All seven fish were relocated and observed at least once following release, and showed no
signs of aberrant behavior. All fish were actively moving both vertically and longitudinally and were
judged to be showing no ill effects from implantation.

Bench Marks

Three temporary bench marks were established in the Little Colorado River (LCR) area (Reach 1)
for the purpose of measuring river stage change and relating it to movement of radiotagged fish.
Each bench mark will eventually be correlated to one of the 50 permanent known elevation marks
for determining absolute stage and flow changes.

Each bench mark is a 1 cm diameter dot of latex paint placed on a permanent rock above the high
water mark. A given bench mark will be used to monitor stage change between hydraulic controls,
e.g., between riffles or rapids.

PR 250-02
BIO/WEST, Inc. 1



The three bench marks are:

1. RMI 60.4, river left on a large rock near the upper end of the eddy; see map on back of
radiotelemetry sample sheet #023.

2. RMI 60.8, river right on tapeats ledges at upper end of sand bar near deep backwater; see
map on back of radiotelemetry sample sheet #023.

3. RMI 63.9, river left on large rock in rock group near upper end of eddy at base of salt cliffs;
see map on back of radiotelemetry sample sheet #031.

OBSERVATIONS

1. All chubs handled appeared robust, vigorous and in good condition.

2. A large number of rainbow trout handled were emaciated to varying degrees and generally
appeared in poor to fair condition, although the proportion of these fish was down from that
observed on Trip #1, 1990.

3. Under fluctuating flows (=5,000 - 2,000 cfs) in November, netting with gill and trammel nets
proved an effective means for collecting adult and large juvenile humpback chubs in the
mainstem Colorado River.

4. Under clear water conditions, most humpback chubs were captured during the crepuscular
and nocturnal period. This trend was consistent for electrofishing and netting during Trips
#1 and #2.

5. Humpback chubs were captured during the diurnal period only in the presence of high
turbidity.

6. Contacts with previously radiotagged fish suggested that the fish move to deeper places in the
river channel during the daylight period in clear water. Radiotelemetry information also
indicated that the fish moved higher in the water column in the nocturnal period and during
higher turbidity.

7. Juvenile humpback chubs were captured only below the confluence of the Little Colorado
River during Trip #1. However, juveniles were captured above the LCR on Trip #2.

8. All radiotagged fish were located following release and appeared active within the proximity
of release point.

9. Radiotagged humpback chub monitored over 24-hour periods occupied and returned to site-
specific locations for extended periods.

PR 250-02

BIO/WEST, Inc. 2



10.

10.

11.

Three humpback chub were captured in downstream reaches; two at Pumpkin Springs (RM
213.6) and one at Shinumu Creek (RM 108.3)

PROBLEMS ENCOUNTERED AND SOLUTIONS

Meristic data were collected from every tenth chub to alleviate excessive stress to the fish
from handling.

Errant radio transmissions within the vicinity of the confluence of the Little Colorado River
were attributed to the USGS gaging station and to the internal circuitry in the station
hydrolab. These signals have intermittently jammed frequencies within the working range of
radio transmitters used in this study. Frequencies affected include: 40.690; 40.700 - 40.740.

Damage to outboard motors occurred during navigation of whitewater sections within the
study area. All three sustained damage to drive shafts and splines, but remained functional

Extensive night work associated with the nocturnal activity of the humpback chubs during
Trips #1 and #2 will require scheduled shift work by teams.

The volume of equipment carried on the 20-day trips strained the capacity of the two 33-foot
and two 23-foot rafts. We are able to load only one of the five sportboats. Streamlining the
equipment load will enable us to load more of the research boats on the support rafts and
minimize risk to people and equipment.

Coordination with AGF for sampling of backwaters should alleviate the adverse effects on
overlap in research programs from similar sampling modes.

Collection of general water quality parameters will be conducted at camp locations using
recording DataSondes.

Specific location (nearest 0.1 river mile) is confusing because of slight discrepancies in
Belknap’s and Steven’s River Guides and caused by different interpretations of tenth mile
locations. As a solution, river guides with delineated 0.1 mile will be used together with the
GCES MIPS system.

Temporary bench marks will be established between hydraulic controls (riffles, rapids) to
relate fish movement to absolute stage change.

The reach of the mainstem near the LCR should be surveyed at different times of the day
and night and under different turbidity conditions to evaluate occurrence of radiotagged chubs
near the surface.

River miles will be delineated to the nearest 0.1 mile according to the scale presented by
Larry Stevens. These river miles may be marked on the Belknap guide to take advantage of
the contour lines and details presented.

PR 250-02
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RECOMMENDATIONS

1. Continue to photograph (still and video) each humpback chub captured and measure meristic
on every tenth fish.

2. Release all humpback chub (radiotagged and PIT tagged) at their point of capture. On Trips
#1 and 2, only radiotagged fish were returned to capture sites, while PIT tagged fish were
released at camp sites. High fidelity for specific locations by these fish dictates that all chubs
should be released at capture locations.

3. Electrofishing timing and procedure need to be refined to make it an effective tool for
capturing chubs.

4. The Inner Gorge reach will be divided into strata to allow for randomized sampling.

5. BIO/WEST will need to better organize and reduce the volume of research equipment on
trips.

6. On-going water quality parameters will be measured with DataSondes temporarily located at
camp sites. More extensive characterization of water quality will come from the USGS gages.

7. A relationship will be developed for measuring turbidity, using a limnophotometer and a Sechi
disk, so the Sechi disk can be used for field measurements.

8. A proposal for a pilot study to evaluate use of a nonlethal stomach pump has been submitted
to FWS and AGF. The study involves sacrificing two adult humpback chub to evaluate
effects on the pharyngeals and efficiency of stomach evacuation.

9. Length categories for life stage designations (i.e., larvae, YOY, juvenile, adult) will need to
be developed to facilitate field determinations.

PR 250-02
BIO/WEST, Inc. 4
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RESEARCH ACTIVITIES

DATE RM LOCATION O'| T&R | F'S | TE | HQ
11/14 125 | BELOW SALT WATER WASH X

11/15 612 | LCR X X
11/16 612 |LCR X X
11/17 61.2 |LCR X X X
11/18 612 | LCR X X X
11/19 612 |LCR X X X
11/20 612 |LCR X
1121 654 | LAVA CANYON X X X
11722 654 | LAVA CANYON X X
11/23 654 | LAVA CANYON

11/24 654 | LAVA CANYON X

11725 73.7 | BELOW UNKER X

11/26 73.7 | BELOW UNKER X

11/27 119.5 | BELOW 119-MILE CANYON X

11/28 168.1 | FERN GLEN CANYON X X

11/29 168.1 | FERN GLEN CANYON X

11/30 198.5 | PARASHONT WASH X X

12/1 198.5 | PARASHONT WASH X

12/2 220.1 | 220-MILE CANYON X

12/3 225.7 | DIAMOND CREEK X

O = Orientation and Instruction

T&R = Travel and Reconnaissance
FS = Fish Sampling
TE = Telemetry
HQ = Habitat Quantification

PR 250-02
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1990

RESEARCH ACTIVITIES

p Locations and Research Activities for Trip #2

DATE RM LOCATION . 0O' | T&R FS TE | HQ
11/14 12.5 | BELOW SALT WATER \;AEI X
11/15 61.2 |LCR X X
11/16 61.2 |LCR X X
11/17 61.2 |LCR X X X
11/18 612 |LCR X X X
11/19 61.2 [LCR X X X
1120 61.2 |LCR X
11/21 87.2 | CREMATION X X
11/22 87.2 | CREMATION X X
11/23 108.2 | SHINUMU CREEK X X
1124 | 108.2 {SHINUMU CREEK X X
11/25 143.4 | KANAB CREEK X X
1126 | 143.4 | KANAB CREEK X
1127 155.6 | LAST CHANCE X X
11/28 155.6 | LAST CHANCE X
11/29 168.1 { FERN GLENN X X
1130 | 212.9 | PUMPKIN SPRINGS X X
12/1 2129 | PUMPKIN SPRINGS X X
1212 220.1 |220-MILE CANYON X
12/3 225.7 | DIAMOND CREEK X
*O = Orientation and Instruction
T&R = Travel and Reconnaissance
FS = Fish Sampling
TE = Telemetry
HQ = Habitat Quantification

PR 250-02
BIO/WEST, Inc.



Tablez Personnel Pa

L PERSONNEL AFFILIATION DATES COMMENT
TEAM #1
R. Valdez B/W 11/14-11/25 OUT TANNER TRAIL
B. Leibfried B/W 11/14-12/3
H. Yard B/W 11/14-12/3
G. Doster B/W 11/14-12/3
B. Elwinger B/W 11/14-12/3
M. Yard GCES 11/14-12/3
C. Geanious OARS 11/14-12/3
Pete Weiss OARS 11/14-12/3
Kelly Burke OARS 11/14-12/3
TEAM #2
L. Crist B/W 11/14-12/3
R. VanHaverbeke B/W 11/14-12/3
E. Prats B/W 11/14-12/3
G. Williams B/W 11/14-12/3
C. Hansen B/W 11/14-12/3
Alan Hayden GCES 11/14-12/3
Brian Mitchell OARS 11/14-12/3
Butch Hutton OARS 11/14-12/3
Jan Kempster OARS 11/14-12/3
Mille Birdwell OARS 11/14-12/3

PR 250-02
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40.600/40 9 10/20/90 64.6 64.6
11/17/90 (0910) 64.6
11/17/90 (1421) 64.6
11/17/90 (2131) 64.6
11/21/90 (1516) 63.9
11/23/90 (1130) 64.8
40.610/58 11 10/20/90 64.6 64.6
11/16/90 (0805) 64.7
11/17/90 (0900) 64.6
11/17/90 (1415) ~ 64.4
11/17/90 (2131) 64.6
40.660/39 9 10/20/90 64.6 64.6
11/16/90 (0815) 64.8
11/17/90 (1426) 64.5
11/17/90 (2131) 64.6
11/21/90 (1232) 64.8
11/21/90 (1712) 64.8
11/22/90 (1640) 64.8
40.680/77 11 10/18/90 60.6 60.5
11/24/90 (2230) 60.6
40.670/60 11 10/17/90 60.2 60.4
11/17/90 (0800) 60.4
11/17/90 (1339) 60.4
11/17/90 (1358) 60.6
11/17/90 (1432) 60.5
11/17/90 (2029) 60.6
11/18/90 (1420) 60.5
11/21/90 (1051) 60.5
11/24/90 (1630) 60.3
11/24/90 (2228) 60.3
40.690/40 9 10/19/90 64.6 64.9
11/16/90 (0817) 64.9
11/17/90 (1428) 64.7
11/17/90 (2131) 64.6




40.620/78 11 10/17/90 60.4 60.4

11/17/90 (2027) 60.4

11/17/90 (2035) 60.7

11/18/90 (1557) 60.8

11/18/90 (1706) 60.8

11/19/90 (2350) 60.8

11/20/90 (0700) 60.4
40.640/59 11 10/17/90 60.4 60.4

11/17/90 (2029) 60.6

11/24/90 (2225) 60.6
40.700/62 11 11/16/90 (2200) 60.1 60.1

11/17/90 (0800) 60.4

11/17/90 (1330) 60.4
40.710/78 11 11/17/90 (2200) 61.0 61.0

11/18/90 (1430) 61.0

11/24/90 (1648) 60.8

11/24/90 (2208) 60.8
40.730/61 11 11/18/90 (2200) 61.1 61.1

11/21/90 (1113) 61.0

11/24/90 (2200) 60.8
40.740/78 11 11/19/90 (2115) 62.0 62.0

11/21/90 (1128) 62.0

11/21/90 (1030) 62.0
40.600/62 11 11/16/90 (2200) 60.4 60.4

11/17/90 (0800) 60.4

11/17/90 (1339) 60.4

11/17/90 (1435) 60.4

11/17/90 (2029) 60.6
40.640/78 11 11/21/90 (2130) 64.1 64.1

11/24/90 (2130) 64.1

11/22/90 (1600) 64.0
40.630/62 11 11/23/90 (2130) 64.4 64.4

11/24/90 (2120) 64.3
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INTRODUCTION

This report presents pertinent details associated with Trip #3, 1990. Included in the report are a
summary of trip logistics, research schedule, personnel, data collected, observations, problems
encountered and recommendations. Most information is presented in tabular format to provide a
quick synopsis of pertinent trip details and results. Trip #3 was an abbreviated 10 day research trip.
The primary purpose of the trip was to locate and monitor radio-implanted humpback chubs in Reach
1 (LCR) of the study area.

LOGISTICS, RESEARCH SCHEDULE AND PERSONNEL

Table 1 presents a summary of camp locations and research activities for Trip #3, 1990. Table 2 is
a list of personnel on the trip as well as their affiliation.

DATA COLLECTED

Data was only collected using radiotelemetry during Trip #3, 1990. No fish sampling was conducted.
Collection of radiotelemetry data was done using three primary methods including 24-hour monitoring
of radio-tagged chubs, 2-hour monitoring of radio-tagged chubs and telemetry surveillance. An aerial
telemetry survey was also conducted one day prior to the launch date (12/11/90). Table 3a presents
information on all humpback chubs radiotagged during Trip #1, 1990, while Table 3b presents
information on all humpback chubs radiotagged during Trip #2, 1990.

Radiotelemetry

A summary of radiotelemetry data collected during Trip #3, 1990 is presented in Table 4. Of the
17 fish implanted by BIO/WEST on the previous two trips, 11 fish were contacted. Three additional
fish may have been contacted (two from air and one from boat), but the contacts only occurred once
and consisted of only one pulse. Neither the identity or specific location of these two fish could be
verified, so the contacts were categorized as a "possible”. Three of the 17 fish were not contacted.

An aerial telemetry survey of Reach 1, by helicopter, was conducted one day prior to the launch of
Trip #3. Based on earlier behavior patterns observed for radio-tagged humpback chubs, an early
morning flight was chosen to survey fish as near as possible to day break. Contacts were made on
six frequencies during the aerial survey. All contacts consisted of intermittent hits at one to several
locations. No contacts could be verified by pulse counts. Only one contact made during the aerial
survey corresponded with a subsequent on the ground location.

Twenty-four hour monitoring was conducted on 3 fish, 1 during fluctuating flows and 2 during stable
5000 cfs flows. Two-hour monitoring was conducted on 3 fish. Movements and surface habitat
features were mapped for all two-hour and 24-hour monitoring efforts.

The objective of telemetry surveillance during Trip #3, 1990 was to assess diel behavior patterns of
radio-tagged humpback chubs. Surveillance runs were conducted during daylight, night, dawn and
dusk periods. Two surveillance runs were conducted during each the daylight and night periods during
random time blocks. One surveillance run was conducted during each the dawn and dusk period.

PR 250-02
BIO/WEST, Inc. 1



Possible sites remote telemetry stations were investigated. Two sites were tentatively selected based
on their proximity to a relatively shallow river reach. One site is located immediately above the LCR
on river left and one approximately 0.2 miles below the LCR on river right. No other suitable sites
were identified.

Bench Marks
Four temporary bench marks were established in the Little Colorado River (LCR) area (Reach 1)
for the purpose of measuring river stage change and relating it to movement of radiotagged fish.

Each bench mark will eventually be correlated to one of the 50 permanent known elevation marks
for determining absolute stage and flow changes.

Each bench mark is a 1 cm diameter dot of latex paint placed on a permanent rock above the high
water mark. A given bench mark will be used to monitor stage change between hydraulic controls,
e.g., between riffles or rapids.

The three bench marks are:

1. RM 60.0, river left on a underside of a tapeats boulder next to the eddy below 60 mile rapid.
large rock near the upper end of the eddy.

2. RM 60.1, river right on tapeats boulder in boulder outwash below 60 mile rapid.

3. RM 60.9, river left.

4. RM 64.5, river right at the bottom of the pool at the bottom of the salt mine riffle.
OBSERVATIONS
1. D.iel behavior patterns were not as apparent during Trip #3, 1990 as during the previous two
trips.
2. Certain fish were found utilizing relatively shallow areas for periods of 2 to 3 days, and were

consistently available for telemetry observations.

3. Radio-tagged chubs monitored over 24-hour periods during stable flows exhibited only
localized movements within a specific locale.

4. All radio-tagged humpback chubs monitored for 2 or 24 hour periods appeared active and did
not exhibit aberrant behavior.

PR 250-02
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PROBLEMS ENCOUNTERED AND SOLUTIONS

1. Aerial telemetry efforts were generally ineffective at identifying or locating radio-tagged
chubs. Most radio contacts consisted of single pulse hits, that could not be recontacted during
a second pass. These contacts were thought to be associated with radio-tagged fish, signal
bounce, narrow band interference (errant signals) and antenna inefficiency. Antenna mounts
will be redesigned for the next flight and different flight altitude and speed will be used and
evaluated.

2. All research boats were piggy-backed on support boats to and from the LCR research area,
resulting in minimal damage to research equipment.

3. Aerial photography (1:2,400) was used as a base map to delineate fish movements and
locations in the river channel was beneficial. Larger scale photography (1:1,200) will be

required for habitat mapping.
4. Limited sites are available for remote telemetry stations.
5. Narrow and broad band interference were encountered during both aerial and ground

telemetry monitoring. The two frequencies seem to be affected most are 40.640 and 40.690.

RECOMMENDATIONS

1. Continue to use aerial photography base maps for telemetry monitoring. 1:2,400 scale photos
should be used only to map radio-tagged fishes locations. 1:1,200 photography should be used
as a base map for mapping radio-tagged fish movements and habitat utilization during 2-hour
and 24-hour monitoring.

2. Evaluate feasibility and utility of aerial radio telemetry for at least one more trip.

3. Remote telemetry stations and tentative site locations should be evaluated further prior to
establishing stations.

4. Continued effort should be made to resolve inconsistencies in river mile designations for

purposes of accurate radiotelemetry monitoring.
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TABLES

TRIP #3, 1990



RESEARCH ACTIVITIES l

DATE RM LOCATION T&R!

12/12 33.8 | Little Redwz;; X

12/13 612 | LCR X X
12/14 612 | LCR X X
12/15 612 | LCR X X
12/16 612 | LCR X X
12/17 76.0 | Above Hance X X X
12/18 119 Below 119-Mile Canyon X

12/19 168 Fern Glen Canyon X

12/20 225.5 | Diamond Creek X

—

" T&R = Travel and Reconnaissance
FS = Fish Sampling
TE = Telemetry
HQ = Habitat Quantification
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COMMENTS

DATES
B. Masslich B/W 12/12-12/18 Out Bright Angel
B. Leibfried B/W 12/12-12/18 Out Bright Angel
H. Yard B/W 12/12-12/18 Out Bright Angel
E. Prats B/W 12/12-12/18 Out Bright Angel
R. VanHaverbeke B/W 12/12-12/20
G. Williams B/W 12/12-12/20
Alan Haden GCES 12/12-12/18 Out Bright Angel
Bill Davis CREDA 12/12-12/18 Out Bright Angel
Mike Walker OARS 12/12-12/20
O’Conner Dale OARS 12/12-12/20
Anna Stanfield OARS 12/12-12/20
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! Date of most recent location, from current trip or previous trips.

% Pulse counts from current trips, NC=not counted.

% Pulse counts from most recent contact prior to current trip.

* River mile of last location from current trip or previous trip.

5 Indicates if fish was contacted on current trip, Y=Yes, P=Possible, N=No.
¢ Indicates if specific location of fish was determined during current trip.

* Indicates whether 2-hour or 24-hour monitoring was conducted.




APPENDIX A

DATA SHEETS FOR TRIP #3, 1990








